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S U M M A R Y
We retrospectively analyzed two rare cases of primary alveolar echinococcosis of the adrenal gland that
were misdiagnosed. One male patient was asymptomatic and the lesion was found incidentally, and the
other female patient had an obscure abdominal pain. No masses were found in the epigastric region of
either patient. Computed tomography (CT) scans revealed oval masses with indistinct margins adjacent
to organs. The lesions were slightly enhanced by contrast medium, showing cystic and solid components
with a cobbled road appearance. Both cases were diagnosed as adrenal malignant tumors, and
adrenalectomies were performed. Postoperative pathology reports conﬁrmed adrenal alveolar
echinococcosis. Neither patient had recurrence at 2 years of follow-up. The cobbled road appearance
of this disease on CT images may represent the early-stage image of alveolar echinococcosis.
 2013 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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Echinococcosis is an infection of the larval stage of Echinococ-
cus tapeworms. There are two forms of echinococcosis – cystic
echinococcosis and alveolar echinococcosis. Cystic echinococcosis
is more prevalent than alveolar echinococcosis and is found in
Mediterranean countries, the Middle East, Eastern Europe, Africa,
Argentina, Chile, Western China, Australia, and New Zealand.
Alveolar echinococcosis is an uncommon disease and is found in
northern hemisphere countries such as North America, Canada,
Central Europe, Russia, Western China, and Japan.1 The most
frequently infected organ is the liver, and approximately 99% of
cases of alveolar echinococcosis are initially located in the liver.2
Primary extrahepatic locations of alveolar echinococcosis are rare,
and most are part of advanced systemic or secondary diseases of
liver alveolar echinococcosis. Herein, we report two cases of
primary adrenal alveolar echinococcosis seen in our institution
between March 2010 and April 2011.
2. Case reports
2.1. Case 1
A 45-year-old workman was referred to our hospital for a right
adrenal mass. He had no complaints, and a physical examination* Corresponding author. Tel.: +86 13565996995.
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http://dx.doi.org/10.1016/j.ijid.2013.03.011including blood pressure was normal. Computed tomography (CT)
scans demonstrated a right adrenal mass, 5.8 cm  9.5 cm, with
heterogeneous density (Figure 1); CT attenuation was 10 to 30
Hounsﬁeld units (HU). The lesions extended downward to the right
renal hilus and inﬁltrated the inferior right liver lobe. They also had
an indistinct margin with the inferior vena cava and duodenum.
The lesions were slightly enhanced by contrast medium. In general,
the lesions comprised numerous irregular vesicles of various
diameters from 1 cm to 2 cm, with a cobbled road appearance.
We diagnosed the lesions as right adrenal cancer and performed
a total adrenalectomy. During the operation, we found that the
lesions did not inﬁltrate into the liver or vessels of the kidney. The
ﬁnal pathology report conﬁrmed alveolar echinococcosis. Postop-
erative rehabilitation was uneventful and the patient had no
recurrence of the disease at 2 years of follow-up.
2.2. Case 2
A 56-year-old herdswoman visited our hospital reporting dull
abdominal pain for 5 years and no other complaints. A physical
examination and blood pressure were normal. CT scans revealed a
5 cm  11.2 cm heterogeneous density mass in the right adrenal
gland. The lesions mixed cystic and solid components and multiple
peripheral calciﬁcations. There were multiple soft tissue separa-
tions between cystic components. The lesions enveloped the right
renal vessels and were slightly enhanced by contrast medium. CT
scans detected an embolus in the inferior vena cava and the CT
diagnosis was a malignant adrenal tumor.ses. Published by Elsevier Ltd. All rights reserved.
Figure 1. Case 1: computed tomography. A 5.8 cm  9.5 cm mass located in right adrenal gland with heterogeneous density; CT attenuation was 10 to 30 HU. The lesion
inﬁltrated the right liver lobe and extended downward to the renal hilus and inferior vena cava. The lesion was slightly enhanced by contrast medium. The CT diagnosis was
adrenal cancer. The pathology report conﬁrmed adrenal alveolar echinococcosis.
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in the inferior vena cava. However, the mass enveloped the renal
vessels so seriously and there was slight liver inﬁltration, so a
radical nephrectomy and simultaneous slice hepatic resection
were performed. The postoperative period was uneventful and
ﬁnal pathology results reported adrenal alveolar echinococcosis
and liver inﬁltration. The patient had no recurrence at 2 years of
follow-up.
3. Discussion
Primary adrenal cystic echinococcosis is extremely rare,
accounting for only 0.5% of this disease. Primary adrenal alveolar
echinococcosis is even rarer than primary adrenal cystic echino-
coccosis.3 Worldwide, only two cases of primary adrenal alveolarechinococcosis have been reported, one by Kamishima et al.2 and
the other by Maru et al.4 The most typical images of alveolar
echinococcosis show ill-deﬁned and inﬁltrated lesions; CT
attenuation is 5–20 HU. The lesions often have a large central
necrotic area in patients at advanced stages, with various kinds of
calciﬁcation. The lesions are not enhanced by contrast medium,
although the solid components may be slightly enhanced in some
cases.5 Few early-stage CT images of alveolar echinococcosis have
been shown in published reports.
In the CT images of our two cases, the adrenal lesions have an
oval boundary with inﬁltration into liver, renal vessels, and the
inferior vena cava. The main components of the lesions are cysts
and solid tissue separations, or with calciﬁcation. The solid
components are slightly enhanced by contrast medium, and the
cystic components are not enhanced, becoming a little clearer after
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ance. We thought these were malignant tumors, but the pathology
reports detailed adrenal alveolar echinococcosis. A serology ELISA
test, Em2, only done in the case 2 patient, was positive after the
operation; we did not do an animal inoculation and PCR test.
In a review of the articles on alveolar echinococcosis,
particularly those of Kamishima et al.2 and Maru et al.,4 we can
see that our patients’ CT images are very similar to theirs. We think
that the cobbled road appearance of this disease that we found in
the CT images may represent an early-stage image of alveolar
echinococcosis, as ﬁrst described by Kamishima et al.2
In the early stage, the solid components contain vasculature for
supplying nutrition to the alveolar larvae; this can be slightly
enhanced by contrast medium. In advanced disease, the lesions
have more avascular tissues and appear with central necrotic
areas, and this may not be enhanced.
Our misdiagnosis of these two cases can be attributed to not
being familiar with the atypical CT images of alveolar echinococ-
cosis and not keeping in mind the differential diagnosis of adrenal
cystic disease with hydatid disease. Although good outcomes were
achieved in both cases, our patients lacked proper treatment to
some degree. First, the rule of treatment for a malignant tumor,keeping a normal tissue margin at 2 cm, should have been followed
by the surgeons in the alveolar echinococcosis operation. Slice
resection of inﬁltrated hepatic tissues would not usually be
considered as appropriate therapy for alveolar echinococcosis.
Second, neither patient received medicine after the surgery, which
leads to questions about possible disease recurrence.
It is important to be familiar with atypical images of alveolar
echinococcosis, especially early-stage images, which may show a
cobbled road appearance. Familiarity with these images will
improve the preoperative diagnosis, treatment, and prognosis.
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